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QUESTION 1          (10 Marks) 
Q1.1 Calculate the voltage v0 in the circuit shown in Figure 1.   (5 marks) 
Q1.2 If a resistor of 25 ohm is connected in series with the 40 mA current source, v0 will 
be:(choose one of the answers given below.)      (1 mark each) 
(a) 1 volt. 
(b) 2 volts. 
(c) 4 volts. 
(d) None of the above. 
Q1.3 Explain why you chose this answer in Q1.2  above.    (1 mark) 




QUESTION 2          (5 Marks) 
In Figure 2, the load resistor R has a value of 10 ohms and the resistor R0 is a rheostat (variable 
resistor) adjustable from 0 to 100 ohms. Determine the maximum power that can be 
transmitted to the load. 
 
Figure 2 
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Question 3          (10 Marks) 
The switch in the circuit shown in Figure 3 has been closed for a long time before it is opened 
at t = 0. Assume that the circuit parameters are such that the response is underdamped. Derive 
an expression for v0(t) as a function of Vg, α, ωd, C and R for t ≥ 0. 
 
Figure 3 
Question 4          (15 Marks) 
Use Laplace transform to determine i1(t), v1(t) and v2(t) in the circuit shown in Figure 4 below. 
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Question 5          (10 Marks) 
For the circuit shown in Figure 5, the following data are available. 
Z1 = 2.4 – j 0.7 ohms; Z2 = 8 + j 6 ohms and Z3 = 20 + j 0 ohms. 
Determine the line currents i.e. IaA, IbB and IcC. 
 
Figure 5 
Question 6          (15 Marks) 
Study the circuit shown in Figure 6 and answer the following questions: 
Q6.1 As frequency approaches zero, the inductor behaves like what circuit component? In this 
situation, what will the output voltage, v0, be? 
Q6.2 As frequency approaches very large value, the inductor behaves like what circuit 
component? In this situation, what will the output voltage, v0, be? 
Q6.3 What type of filter property does this circuit have? Explain. 
Q6.4 Determine the transfer function for this filter. 
Q6.5 If R = 330 ohms and L = 10 mH, determine the cutoff frequency of this filter?   
 
Figure 6 
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FORMULA SHEET 
LAPLACE TRANSFORM PAIRS 
)s(F  )t(f     t  0  
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Critically damped 
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